Food intake of rats fed high-protein diets was depressed initially when serine-threonine dehydratase activity was low and plasma amino acid concentrations were high. Food intake rose subsequently as enzyme activity increased and plasma amino acid concentrations decreased. Ingestion of a high-protein diet apparently results in a series of homeostatic responses. l initially plasma amino acid concentrations rise and food intake falls; despite this, protein intake is elevated and activities of enzymes of amino acid catabolism increase; subsequently plasma amino acid concentrations decrease and food intake returns to normal. 
RESULTS
There was a sharp but transitory reduction in both food consumption ( Fig. 1 ) and weight gain (Table  1 ) during the first few days after rats were switched from the lowto the high-protein diets.
On day I the food intakes of the rats fed 25, 50, and 75 % casein diets fell to 58,33, and 28 %, respectively, of the amount consumed by the rats fed the 5 % casein diet (Fig. 1) . The weight gains of animals fed the 50 and 75 % casein diets were also reduced on day I (Table  1) . Thereafter, the food consumption of all groups fed the high-casein diets increased rapidly until day 6 and continued to increase until the end of the experiment for rats fed the 50 and 75 % casein diets. The cumulative weight gains of rats fed the 75 % casein diet were significantly less than those of the rats fed 25 or 50 % casein on days 2, 3, (P < .Ol), and 6, (P < .05), but not on day 14 (Table  1) . After day 6 the food intakes and the growth rates of the groups fed the 25, 50 and 75 % casein diets did not differ significantly.
The protein consumption of each group is shown in Fig. 2 unchanged throughout the study in the livers of rats fed the 5 % casein diet but increased rapidly during the first 3-6 days, then more slowly, in the livers of rats fed the higher casein diets. On the 1st day, enzyme activity in the livers of the rats fed the 75 % casein diet increased significantly (P < .Ol) above that of rats fed the 5, 25, or 50 % casein diets. By day 14 the enzyme activity in the livers of rats fed the 25, 50, or 75 % casein diets had increased 25-, 135-, and 255-fold, respectively, above that for rats fed the 5 % casein diet. The period of low enzyme activity on day I for groups fed the high-protein diets coincided with the time of appetite ( Fig. 1 ) and growth depression (Table  1 ). Figure  4 shows that the relationship between serinethreonine dehydratase activity and total protein consumed was not linear.
Enzyme activity did not increase appreciably until protein intake was above approximately 3 g/day. The concentrations of threonine, serine, leucine, and total amino acids in the plasma of rats fed the four levels of protein for 2 weeks are shown in Fig. 5 . The concentration of the total plasma amino acids of the rats fed the 5 % casein diet increased somewhat during the 14-day period (Fig. 5A ). Marked elevations in the concentrations of the total plasma amino acids occurred within 1 day in rats switched from the 5 % casein diet to diets containing 25, 50, and 75 % casein (Fig. 5, B-D) ; thereafter, the values decreased.
The decline was less rapid in rats fed the 25 % casein diet than in those fed higher amounts of casein. The greatest decline in the concentrations of the total plasma amino acids in rats fed the 50 % and 75 % casein diets occurred on day 2, with some continued fall until day 6 after which they remained constant.
By day 14 the values for the groups fed the high protein diets tended to approach the zero-day values.
The plasma leucine concentration (Fig. 5) is representative of the behavior of the branched-chain amino acids. In rats fed the 5 % casein diet the concentrations of these amino acids remained unchanged throughout the experiment (Fig. 5A ), but in rats fed the 50 and 75 % casein diets the concentrations rose as protein intake increased (Fig. 5, C, 0) . The plasma concentration of leucine on day 14 for rats fed the 75 % casein In general, the changes in the concentrations of serine and threonine followed the pattern for the total amino acids (Fig. 5 ). Serine and threonine concentrations rose in rats fed 5 % casein during the 14-day period. The inclusion of 0.2 % of L-threonine in the 5 % casein diet in an attempt to make it more adequate and the low enzyme activity of the rats fed this diet (Fig. 3) (Fig. 3) zero day value in 3 or 6 days in the plasma of the rats fed 50 and 75 % casein diets and in 14 days in those fed the 25 % casein diet. Threonine concentrations fell below the zero-day value in these time periods. The intakes of serine and threonine on day 14 (Fig. 5 , B-D) were 2.5-to 13.3-fold higher than the average intakes of these amino acids on day 0. Thus plasma amino acid concentrations were elevated when amino acid degrading activity, as indicated by serine-threonine dehydratase activity (Fig. 3) 5. Plasma amino acid concentrations of rats previously fed 5% casein for 10 days and then fed 5, 25, 50, and 75% casein. Individual amino acids (pmoles/lOO ml plasma) and total amino acids or total amino acids minus Leu, Ile, and Val (pmoles/lOO ml/5) are plotted vs. days on the diet. Total amino acids represent the summation of 15 amino acids. Each point represents a pooled plasma sample from 4 or 5 rats. The values plotted on day 0 in sections B, C, and D are those taken from day I of the 5% casein diet. -H--, total amino acids; ---m---, total amino acids minus Leu, Ile, and Val; 0, threonine; 0, serine; q , leucine. 
